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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention - the periphery section of a liner main part - the charge of a 

casting -- ******** - it is related with the cylinder liner for inserts which forms cylinder structure by things 

[0002] 

[Description of the Prior Art] About the cylinder-bore portion by which sliding of a piston is repeated in the case of the cast 
according [ the cylinder block of an automobile engine ] to an aluminium alloy, since the antiseizure property to a sliding friction, 
scuff-proof nature, abrasion resistance, rigidity, etc. are required, the cylinder liner of the quality of the material which can 
respond to these is used. As a way stage for making this "cylinder liner and a block portion unify, in case a cylinder block is cast, 
the cylinder liner is set in the mold, and the ******** method is learned for the charge of a casting (aluminium alloy) in the 
periphery section of this cylinder liner. 

[0003] As a conventional cylinder liner for inserts, the technology indicated by JP,1-105065,U is well-known. In this technology, 
the spiral slot is formed in the peripheral face of a cylinder liner, and the helix angle and pitch of this spiral slot are set up so that 
relative rotation with the cylinder liner and block portion after casting may be prevented. 
[0004] 

[Problem(s) to be Solved by the Invention] Although teeming of the molten metal is usually carried out from the bottom to mold 
on the occasion of casting of a cylinder block, the molten metal at this time flows along with the axis of the aforementioned 
cylinder liner. Therefore, in the periphery of a cylinder liner, the aforementioned spiral slot is aslant located to the flow direction 
of a molten metal, and a molten metal does not fully enter the interior of this spiral slot (bottom). Consequently, between a 
cylinder liner and the charge of a casting (block section), a crevice occurs and mutual adhesion falls. Moreover, when it narrows 
for a cylinder block's overall-length shortening of the size between ****** cylinder liners, in the solidification-shrinkage process 
after the charge of a casting between cylinder liners casting, contraction movement may be carried out and it may be cracked. 
[0005] It is preventing suppressing carrying out contraction movement in the solidification-shrinkage process after the charge of a 
casting between ****** liner main parts casting, and a crack arising in this charge of a casting while one purpose of this 
invention maintains the run of the molten metal in the periphery of a liner main part good, prevents that a crevice occurs between 
a liner main part and the charge of a casting and raises mutual adhesion. Other purposes of this invention are raising more the 
adhesion of the peripheral face of a liner main part, and the charge of a casting, and also suppressing generating of the crevice by 
the difference of the coefficient of thermal expansion of the liner main part and the charge of a casting under engine operation. 
[0006] 

[Means for Solving the Problem] The 1 st invention is a cylinder liner for inserts, and is characterized by preparing two or more 
the salients or slots which are prolonged in the direction which met the peripheral face of a liner main part at the axis about the 
hoop direction of this liner main part. Thus, since the aforementioned salient or the slot is formed along the same direction as the 
direction where a molten metal flows at the time of casting, a molten metal fully enters among these salients or into a slot, and the 
adhesion of a liner main part and the charge of a casting increases. And carrying out contraction movement in the 
solidification-shrinkage process after the charge of a casting between ****** liner main parts casting is suppressed. 
[0007] 2nd invention is characterized by establishing the salient or the slot in the portion of the peripheral face of a liner main 
part which approaches a ****** liner main part most at least in the cylinder liner for inserts of the 1st invention. In the portion 
near a ****** liner main part thereby at least, it is prevented that a crevice occurs among these liner main parts and charges of a 
casting, and it can raise the adhesion of a liner main part and the charge of a casting. 

[0008] 3rd invention is characterized by being set up so that the width of face of a salient or the cross-section configuration of a 
slot may serve as the upper limit by the periphery side of a liner main part about a salient and may serve as the lower limit by the 
periphery side of a liner main part about a slot in the cylinder liner for inserts of the 1 st invention. When a molten metal enters 
between the aforementioned salients or into a slot, the peripheral face and the charge of a casting of a liner main part stick by the 
anchor effect, and generating of the crevice by the difference of the coefficient of thermal expansion of the liner main part and the 
charge of a casting under engine operation is suppressed. 
[0009] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained. The structure of the cylinder 
liner for inserts is shown in drawing 1 , and the perspective diagram in which drawing 1 (A) shows the structure of the liner main 
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part 2, and drawing 1 (B) are the development. This liner main part 2 is carrying out the shape of a cylindrical shape, and the slot 
10 is formed in the peripheral face 4. This slot 10 is formed in it about the hoop direction of the liner main part 2 while it is 
straightly prolonged in the direction Z in alignment with the axis of the liner main part 2. [ two or more ] In addition, the 
longitudinal direction of drawing 1 (B) is the direction Yd which tensile stress produces at the time of the solidification shrinkage 
of the charge 30 of a casting mentioned later. 

[00101 Drawing 1 (C) is the C-C line cross section of drawing 1 (B). This drawing explains the detail of the aforementioned slot 
10. Each slot 10 is set as the value most effective when it is formed by machining so that the cross-section configuration may 
serve as an abbreviation semicircle, and these radii R, depth H, and Pitch P raise the adhesion of the liner main part 2 and the 
charge 30 of a casting based on the quality of the material of the liner main part 2 and the charge 30 of a casting, a size or casting 
conditions, etc. and the crack of the charge 30 of a casting is prevented. In addition, in drawing 1 (A) and (B), although a part of 
aforementioned slot 10 is shown and other portions are omitted, the slot 10 is formed over the perimeter of the peripheral face 4 
of the liner main part 2 in practice. 

[001 1] The manufacture procedure of the cylinder liner for inserts is explained below. About manufacture of the aforementioned 
liner main part 2, the fundamental configuration of this liner main part 2 is first formed by casting or extrusion. Internal grinding 
and end-face processing are performed to this cast or extrusion, outside grinding is further performed in a cast, and it finishes in 
the shape of [ predetermined ] a cylindrical shape. Moreover, about formation of each slot 10, the liner main part 2 which is the 
above, and was made and manufactured is held focusing on the medial axis according to the maintenance mechanism (outside of 
illustration) which can be rotated. And it is made to move in the direction Z in alignment with the axis of the liner main part 2 in 
which the cutting byte besides illustration is made to contact one point of the peripheral face 4 of the liner main part 2, and a 
maintenance mechanism is shown by drawing 1 (A) and (B) with the liner main part 2. One slot 10 is formed of this. It continues, 
and according to the aforementioned maintenance mechanism, only few angles corresponding to the aforementioned pitch P rotate 
the liner main part 2,. and the next slot 10 is formed like the above. By repeating until the liner main part 2 turns this operation, 
two or more slots 10 are formed in parallel with the direction Z which met the axis of the liner main part 2 in the predetermined 
pitch P over the perimeter of the peripheral face 4. 

[0012] Now, the cylinder block of an engine is manufactured by performing an insert using the cylinder liner for inserts which has 
this structure. About this manufacture, two or more liner main parts 2 are first set in the mold for cylinder blocks, and teeming of 
the molten metals, such as an aluminium alloy, is carried out from the bottom into this mold. Since the molten metal at this time 
has the direction where it flows in the direction Z in alignment with the axis of the liner main part 2, and a molten metal flows in 
the periphery of the liner main part 2, and the same direction of the aforementioned slot 10, a molten metal (charge 30 of a 
casting) frilly enters even into the inner pars basilaris ossis occipitalis of each slot 10. Consequently, the peripheral face 4 and the 
charge 30 of a casting of the liner main part 2 are stuck without a crevice in the state where it geared mutually. 
[0013] Drawing 2 is the plan showing a part of insert completion state of the cylinder liner for inserts. The interval of the liner 
main part 2 of two ****** divides the block section which consists of a charge 30 of a casting shown in drawing 2 (A) here into 
the narrowest portion Xb and the portion Xc located in the upper and lower sides of Portion Xb in a drawing, and considers it. 
When the volume contracts by cooling solidification of the charge 30 of a casting by which teeming was carried out at the time of 
casting, since the volume of Portion Xc is larger than Portion Xb, the amount of contraction also becomes large. For this reason, 
into the portion Xb of the charge 30 of a casting, the tensile stress of the Yd direction may arise at the time of a solidification 
shrinkage, and as drawing 2 (B) shows to this portion Xb, a crack 32 may occur. This crack 32 is extended in the direction Z in 
alignment with the axis of the liner main part 2, and may attain to the overall length of the liner main part 2. In addition, although 
there is a means which enlarges the interval Xa of the liner main part 2 of two ****** shown by drawing 2 (A) in order to 
prevent the aforementioned crack 32, if it does so, the length of the whole cylinder block will become longer than required. 
[0014] In the mode of this operation, since the adhesion of the peripheral face 4 of the liner main part 2 and the charge 30 of a 
casting is raised as mentioned above, even if the tensile stress of the Yd direction at the time of the cooling solidification of charge 
of casting 30 ** is distributed and it shortens the interval Xa of the liner main part 2 of two ******, the situation where the 
aforementioned crack 32 occurs into the portion Xb of the charge 30 of a casting is prevented. Since especially each 
aforementioned slot 10 is mostly located in a perpendicular to the direction Yd which stress produces at the time of a 
solidification shrinkage, the direction Z 30 of a casting, i.e., the charge, in alignment with the axis of the liner main part 2, it can 
be distributed more effectively and can suppress the tensile stress of the Yd direction. Thus, preventing generating of a crack 32, 
the aforementioned interval Xa can be made small and the size of the whole cylinder block can be made small. 
[00 1 5] Moreover, having raised the adhesion of the peripheral face 4 of the liner main part 2, and the charge 30 of a casting, it is 
suppressed by each aforementioned slot 10 that the charge 30 of a casting expands to the hoop direction (the Yd direction) of the \ 
liner main part 2 at the time of working of an engine. In being located in the direction Z in alignment with the axis of the liner 
main part 2, each slot 10 becomes more effective also about this function. Therefore, it originates in the difference of the 
coefficient of thermal expansion of the liner main part 2 and the charge 30 of a casting at the time of working of an engine, and the 
situation which a crevice generates among mutual [ these ] is prevented. For this reason, heat conduction from the liner main part 
2 to the charge 30 of a casting improves, and it becomes possible to enlarge the compression ratio at the time of engine operation. 

[0016] Although cutting of the formation of a slot 10 to the peripheral face 4 of the aforementioned liner main part 2 is carried out 
using a cutting byte as already explained, it is also replaceable with other processing meanses. Drawing 3 is the cross section of 
the slot 16 formed of extruding. It is set as the value with the cross section most effective [ each slot 16 ] when extrusion molding 
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is carried out to the abbreviation trapezoidal shape, the adhesion of the liner main part 2 and the charge 30 of a casting is raised 
and the degree theta of tilt angle of a flute width L, the depth H2, a pitch P2, and the slot side prevents the aforementioned crack 
32 based on the quality of the material of the liner main part 2 and the charge 30 of a casting, a size or casting conditions, etc. 
[0017] Moreover, it may replace with the aforementioned slots 10 and 16, and the salient of a rib configuration may be formed in 
the peripheral face 4 of the liner main part 2. Drawing 4 is the cross section of the salient 20 formed in the peripheral face 4 of the 
liner main part 2. While being straightly prolonged m the direction Z which met the axis of the liner main part 2 like [ salient / this 
/ 20 ] the case of the aforementioned slots 10 and 16, more than one are formed in it about the hoop direction of the liner main 
part 2. It is formed of cutting or extruding also about these salients 20. And the width of face L2 of each salient 20, height H3, the 
pitch P3, and the degree theta 2 of tilt angle of the side are set as the value most effective when raising the adhesion of the liner 
main part 2 and the charge 30 of a casting and preventing the aforementioned crack 32 based on the quality of the material of the 
liner main part 2 and the charge 30 of a casting, a size or casting conditions, etc. 

[0018] Especially about the aforementioned degree theta 2 of tilt angle, it is set up so that the width of face L2 of each salient 20 
may serve as the upper limit from the peripheral face 4 of the liner main part 2 at a periphery side. Adhesion maintenance of the 
charge 30 of a casting which entered between each salient 20 by this is carried out by the anchor effect at the peripheral face 4 of 
the liner main part 2. therefore, generating of the crevice where it is further suppressed by the effect target that the charge 30 of a 
casting expands to the hoop direction of the liner main part 2 at the time of working of an engine, and it originates in the 
difference of the coefficient of thermal expansion of the liner main part 2 and the charge 30 of a casting is prevented almost 
certainly In addition, the aforementioned anchor effect can be demonstrated also in the aforementioned slot 16. That is, by setting 
up the aforementioned tilt angle theta so that the width of face L shown by drawing 3 may serve as the lower limit from the 
peripheral face 4 of the liner main part 2 at a periphery side, the charge 30 of a casting which entered into the Mizouchi, and the 
peripheral face 4 of the liner main part 2 are held by the anchor effect at an adhesion state. 

[00 1 9] The aforementioned slots 1 0 and 1 6 and salient 20 can also be fabricated at the time of casting of the liner main part 2 
other than cutting or extruding. That is, what is necessary is to form the convex configuration corresponding to slots 10 and 16, or 
the shape of a concave corresponding to salient 20 in the cavity side of the mold for casting the liner main part 2, and just to cast 
the liner main part 2 in this mold. Moreover, slots 10 and 16 and salient 20 can also be fabricated by press working of sheet metal 
to the peripheral face 4 after manufacture of the liner main part 2. 

[0020] Furthermore, you may form slots 10 and 16 and salient 20 only in the portion which approaches most the ****** liner 
main part 2 of the peripheral faces 4 of the liner main part 2. Also in such a case, it is prevented that the adhesion to the 
peripheral face 4 of the liner main part 2 is raised, the tensile stress of the Yd direction at the time of the cooling solidification of 
charge of casting 30 ** is distributed, and a crack 32 arises into the portion Xb of the charge 30 of a casting about the portion Xb 
of the charge 30 of a casting shown by drawing 2 (A). However, if slots 10 and 16 and the salient 20 are formed over the 
perimeter of the peripheral face 4 of the liner main part 2 Not to mention adhesion with the charge 30 of a casting being raised 
over the perimeter of the peripheral face 4 of the liner main part 2 In case the liner main part 2 is set in the mold at the time of 
casting of a cylinder block, it becomes unnecessary [ consideration of positioning so that the slot and salient which are formed in a 
part of the peripheral face 4 may approach most with the ****** liner main part 2 ]. 
[0021] 

[Effect of the Invention] While being able to prevent that a crevice occurs and being able to raise mutual adhesion between a liner 
main part and the charge of a casting, it can prevent being cracked in the solidification-shrinkage process after the charge of a 
casting between liner main parts casting. 



[Translation done.] 
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